Introduction
Pseudomonas aeruginosa is an opportunistic pathogen that causes a wide range of acute infections in hospitalized and immuno-compromised patients. The pathogenicity of Pseudomonas aeruginosa is attributed because of its numerous secreted virulence factors [Shaver and Hauser, 2004; Galan and Collmer, 1999; Wong et al., 2008] . Many of the organisms related to food plants are non-pathogenic, including vegetables that might be contaminated through improperly-treated water and fertilizers or may be compromised by the use of biocides during cultivation [Deep et al., 2011 and Bjarcholt, 2013] . The number and wide range of virulence factors possessed by this bacterium includes; Pili, lipopolysaccharides, flagella, alkaline protease, siderophores and type III secretion system [Todar, 2009] . Among all of these T3SS is considered as an important factor contributed to the cytotoxicity and invasion processes [Shaver and Hauser, 2004; Galan and Collmer, 1999; Wong et al., 2008] . T3SS allows bacterium to directly inject their effector proteins in to host cells [Veesenmeyer et al., 2009] . Till date four effector proteins have been identified: ExoU, a phospholipase; ExoY, an adenylate cyclase, and ExoS & ExoT, bifunctional proteins [Hyun et al., 2014] . The first identified T3SS toxins exoT and exoS, share 75% homology at amino acid level [Engel, 2003] . ExoS is the major cytotoxin involved in colonization, invasion and dissemination during infection [Lee et al., 2005] . It targets ras-like proteins, inhibits bacterial internalization by eukaryotic cells, DNA synthesis and induces apoptosis [Engel, 2003 and Vance et al., 2005] . ExoT targets host-kinases involved for adhesion and phagocytosis [Vance et al., 2005] . ExoY is an adenylate cyclase, which cleaves the intracellular cAMP that causes rounding of certain cell types [Lin et al., 2006] .The most recently identified T3SS toxin, exoU shows marked cytotoxic effects [Vance et al., 2005 and Lin et al., 2006] .
The intrinsic and acquired resistance of Pseudomonas aeruginosa to antibiotics is due to active efflux systems, reduced cell wall permeability, plasmid acquisition, and enzyme expression or by biofilm formation [Rasamiravaka et al., 2015] .
The purpose of this study was to analyse the phenotypic nd genotypic characteristics and type III secretion system of Pseudomonas aeruginosa isolates from clinical and environmental sources.
Literature Survey
Pseudomonas aeruginosa is a Gram negative, aerobic, rod shaped bacterium, motile by polar flagella [Ryan et al., 2004] . Growth occurs at a wide range of temperatures, 6-42˚C, and the optimum temperature is 37˚C. It grows on MacConkey, forming non-lactose fermenting colonies [Pitt, 1996] . Pseudomonas aeruginosa produces a water soluble pigment called pyocyanin and pyoverdin [Baron et al., 1981 and Meyer et al., 1978] . It colonizes human body sites such as perineum, axilla, ear, nasal mucosa and throat. Pseudomonas aeruginosa is known as an opportunistic pathogen that rarely causes disease in healthy subjects. This bacterium causes disease by disrupting the physical barriers or by-passing from surgical devices and dysfunction of the immune defence mechanisms, as a result it is also known as nosocomial pathogen.
According to data of the Centre for Disease Control and Prevention National Nosocomial Infection Surveillance System, in the USA, Pseudomonas aeruginosa was the second most common cause of nosocomial pneumonia, the third most common cause of nosocomial urinary tract infections, and the seventh most common cause of nosocomial bacteraemia [NNIS, 1999] . In Europe, this organism was found to be the third most common to cause 
Isolation and Identification of Pseudomonas aeruginosa:
Isolation and identification of Pseudomonas aeruginosa was carried out using standard microbiological procedures: Gram staining, Motility, colony morphology. This organism produces lactose non-fermenter yellow coloured colonies on MacConkey's agar, and on selective medium like King's B Medium base it produces characteristic blue-green pigment (Pyocyanin). The production of pyocyanin was observed in all the isolates. This virulence factor consists of blue-green phenazine pigment exclusively produced by Pseudomonas aeruginosa, which is related to tissue damage via formation of reactive hydroxyl radicals and superoxides. Positive
Oxidase test is a confirmatory test for identification of Pseudomonas aeruginosa. The antimicrobial susceptibility profile obtained in this study showed that the most active drug against Pseudomonas aeruginosa was Amikacin (70.4%), followed by Gentamicin (70.4%), Netilin (69.6%), and Tobramicin (68%) 
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. Pires et al reported in his study that the most active antimicrobials against Pseudomonas aeruginosa were Amikacin
Biofilm Production
Among 125 Clinical isolates, Tube method detected the number of strong biofilm producers were 36%, moderate were 51.20%, and non-biofilm producers were 12.8%. And from 53 environment and vegetable isolates, this method detected the number of strong biofilm producers were 50.94%, moderate were 41.51%, and non-biofilm producers were 7.55%. Among 125 Clinical isolates, Congo red agar method, detected the number of strong biofilm producers were 16.8%, moderate were 52%, and non-biofilm producers were 31.2%. And from 53 environment and vegetable isolates, this method detected the number of strong biofilm producers were 13.2%, moderate were 56.6%, and nonbiofilm producers were 30.2%. In our study we found that the majority of biofilm producing bacteria was from urine and pus. Similarly Donian reported the association of biofilm producing bacteria.
In all 178 isolates, Tube method detected 88.76% isolatesas biofilm producers and 11.23% as non-biofilm producers. And Congo red agar detected 69.10% as biofilm producers and 30.90% as non-biofilm producers. In another study, Ruzicka et al, noted that out of 147 isolates, TM detected biofilm formation in 79 (53.7%) and CRA detected in 64 (43.5%) isolates.
Detection of T3SS genes
The prevalence of type III secretion toxins-encoding genes detected by multiplex PCR in studied Pseudomonas aeruginosa isolates(n=25) were as follows(Given in below figure): exoU-100%, exoT-96%, exoS-92% and exoY-92%. The presence of the exoU gene was more commonly seen in all isolates suggest that it is an important factor in the development of acute invasive infections. Our study produces same results as Ciara and collaborators [65] , who studied the contributions of T3SS genes as a virulence of Pseudomonas aeruginosa. (3) 3 (100%) 3 (100%) 3(100%) 3 (100%) Pus (2) 2 (100%) 2 (100%) 2 (100%) 2 (100%) Body Fluids (2) 1 (50%) 1 (50%) 2 (100%) 1(50%) Wound (1) 1 (100%) 1 (100%) 1 (100%) 1 (100%) Tooriya (1) 0(0%) 1(100%) 1(100%) 0(0%) Parval (1) 1 (100%) 1 (100%) 1 (100%) 1 (100%) Total (25) 23(92%) 24(96%) 25(100%) 23(92%)
Conclusion
In conclusion, Pseudomonas aeruginosa isolates that cause infections at different sites exhibits variations in virulence profiles that reflects the organisms adaptive ability. Gentamicin and Amikacin were most susceptible antibiotics that can be used as the first drug of choice. The occurrence of multidrug resistant Pseudomonas aeruginosa has been serious implications on clinical prognosis of infections. Our results suggested that all Pseudomonas aeruginosa possesses some of the type III secretion genes. Therefore deep knowledge of the contribution of virulence factors their association with infection is require for development of the effective prevention and therapeutic procedures in patients with Pseudomonas aeruginosa infections.
